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The title compound, [Cu 2 (C 7 H 3 N0 4 ) 2 (C 12 H 12 N 6 )(H 2 0) 2 ]-- 
H 2 0, displays a discrete dinuclear structure, in which the 
central Cu 11 atom is five-coordinated in a distorted square- 
based pyramidal coordination geometry and the flexible 
ligand l,4-bis(l,2,4-triazol-l-ylmethyl)benzene adopts a bis- 
monodentate bridging mode linking the Cu 11 atoms. It is 
further assembled by O— H- ■ O hydrogen-bond interactions 
involving both the coordinated and uncoordinated water 
molecules. The latter exhibits half-occupancy. 

Related literature 

For the versatile conformations of the flexible l,4-bis(l,2,4- 
triazol-l-yl-methyl)benzene ligand and related complexes, see: 
Arion et al. (2003); Peng et al. (2004, 2006); Meng et al. (2004); 
Li et al. (2005); Lin & Dong (2007); Ding et al. (2009). 




Experimental 

Crystal data 

[Cu 2 (C 7 H 3 N0 4 ) 2 (C 12 H 12 N 6 )- 

(H 2 0) 2 ]-H 2 0 
M r = 751.63 
Monoclinic, P2Jc 
a = 4.9017 (4) A 
b = 10.3022 (9) A 
c = 30.178 (3) A 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.881, T m „ = 0.901 



Refinement 

R[F 2 > 2a(F 2 )] = 0.047 

wR(F 2 ) = 0.161 

S = 1.06 

2678 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



f) = 93.541 (1)° 
V = 1521.0 (2) A 3 
Z = 2 

Mo Ka radiation 
\± = 1.47 mnT 1 
T = 298 K 

0.20 x 0.15 x 0.11 mm 



7340 measured reflections 
2678 independent reflections 
2256 reflections with / > 2a(l) 
R iM = 0.029 



217 parameters 

H-atom parameters constrained 
A^„ = 1.40 e A~ 3 
Ap mi „ = -0.40 e A~ 3 
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Symmetry codes: 


(i) -x + 2,- 


-y + 2, z: (ii) 


-x + l, -y- 


f- 2, -z; (iii) 


-x, y + \. -z +5: 



(iv) x + 1, y, z. 

Data collection: SMART (Bruker, 1998); cell refinement: SAINT 
(Bruker, 1998); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank Hebei United University for supporting 
this work. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: JH2295). 
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[i"-l,4-Bis(l,2,4-triazol-l-ylmethyl)benzene]bis[aqua(pyridine-2,6-dicarboxylato)copper(II)] 
monohydrate 

G.-Y. Dong, C.-H. He, L. Tong-Fei, X.-C. Deng and X.-G. Shi 
Comment 

l,4-bis(l,2,4-triazol-l-ylmethyl)benzene (btx=l,4-bis(l,2,4-triazol-l-ylmefhyi)benzene) is a ditriazole-containing bridge 
ligand, in which the flexible nature of spacers allows the ligands to bend and rotate when coordinating to metal centers so 
as to conform the coordination geometries of metal ions.(Arion, et ah, 2003; Peng, et ah, 2004, 2006; Meng, et ah, 2004; 
Li et ah, 2005;Lin et al. 2007; Ding, et al. 2009) To further understand the coordination behavior of this ligand, we report 
herein the crystal structure of the title compound,(I). 

The asymmetric unit of (I) contains one copper n ,one 2,6-pyridinedicarboxylato, one half btx ligand, one coordination wa- 
ter molecule and one half free water molecule. The copper center is five-coordinated in distorted square-based pyramidal co- 
ordination geometry. As show in Fig. 1 , selected geometric parameters see table 1 .Each copper 11 is coordinated by one trident- 
ate dipicolinato ligands via their carboxylate and nitrogen donors. (Cul — Nl = 1.908 (3); Cul — 01=2.007 (3); Cu(l) — 0(3)= 
2.048 (3) A) another one (Cul— N4=l .95 1 (3) A) from btx ligand together with one water molecule (Cul— 0 1 W = 2.2 1 7 (4) 
A). Two carboxylate oxygen atoms and two nitrogen atoms define a quadrangle equatorial plane, and the water oxygen atom 
occupies the apical position. Each btx ligand bridges two copper atoms related by a twofold axis into dinuclear structure. 
The dihedral angle between the imidazole and phenyl rings is 70.0 (4)° in same btx ligang. It is noteworthy that there exist 
strong hydrogen-bonding interaction(table 2) involving the carboxy group oxygen atoms of dipicolinato ligands as well as 
coordinated and free water molecules,this may further stabilize the crytal structure. 

Experimental 

A mixture of Cu(N03)2 3H2O(120.5 mg, 0.5 mmol), 2,6-Pyridinedicarboxylic acid (167 mg, 1 mmol),NaOH(80 mg, 2 mm 
mol), btx (60 mg, 0.5 mmol) and water (12 ml) was sealed in a 25 ml teflon-lined stainless steel reactor and heated to 413 
K for 72 h. The reaction was cooled to room temperature over a period of 24 h. Blue prism crystals of 1 suitable for X-ray 
difraction analysis were obtained with a yield of 37%(based btx) 

Refinement 

H atoms were placed in calculated positions, with C — H = 0.93 or 0.97 A included in the final cycles of refinement using a 
riding model, with (vj S0 (H) = 1.2C/ e q(parent atom). Water H atoms were located in Fourier difference maps and isotropically. 
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Fig. 1. Fig. 1. The part molecular structure of (I), showing displacement ellipsoids at the 30% 
probability level for atoms [symmetry code: (i) -x, -y + 3, -z) 



[u-1,4-Bis(1,2,4-triazol-1-ylmethyl)benzene]bis[aqua(pyridine-2,6- dicarboxylato)copper(ll)] monohydrate 



Crystal data 

[CU2(C 7 H 3 N04)2(C i2Hi 2 N 6 )(H 2 0)2] H 2 0 

M,-= 751.63 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 4.9017 (4) A 

b= 10.3022 (9) A 

c = 30.178 (3) A 

(3 = 93.541 (1)° 

V= 1521.0(2) A 3 

Z = 2 



^(000) = 764 

D x = 1.641 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3568 reflections 

6 = 22.3-3.6° 

|i = 1 .47 mnT 1 
7=298K 
Prism, blue 

0.20 x 0.15 x 0.11 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.881, T max = 0.901 
7340 measured reflections 



2678 independent reflections 

2256 reflections with / > 2a(7) 
R mt = 0.029 



h = -5^5 

k = -\2^\2 
/ = -35->27 



Refinement 



Refinement on F 

Least-squares matrix: full 

R[F 2 > 2o(F 2 )} = 0.047 

wR(F 2 ) = 0.161 
S= 1.06 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[oVo 2 ) + (0.1045P) 2 + 1.8845P] 
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2678 reflections 
217 parameters 
0 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Ap m ax= 1.40 eA -3 
Ap mi „ = -0.40eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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Atomic displacement parameters (A 2 ) 
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120.7 (4) 


03— C7— C6 


113.9 (3) 


Cll — C13 — C12' 


120.6 (5) 


C9 — N4 — C8 


103.3 (4) 


Cll — C13 — H13 


119.7 


\^y — in t v. u 1 


1 77 S (V\ 

1Z / . J J 


pni P 1 *3 TTIQ 

ClZ — CI 3 — hi 13 


110 7 

117./ 


r^Q ~KTA 1 

C8 — JN 4 — CU 1 


1 in 1 

129.Z (3) 


\n pin pi 1 

JNz — C1U — Cll 


111 O (A \ 

111.6 (4) 


\r1 /"^1 

JN 1 — C2 — C3 


1 1 CI H fA\ 

119./ (4) 


\n pm TjipiA 
JNz — C1U — hllUA 


1 nn 1 
1U9.2 


JN 1 — Cz — C 1 


111.6 (4) 


P1 1 p! A T_T 1 n A 

Cll — C1U — hllUA 


1 nn 1 

iuy.2 


r^i r^i 1 
C3 — Cz — C 1 


1 1Q 1 \ 
126. / (4) 


\n pin uinD 
JNz — C1U — hllUB 


1 nn 1 

iuy.2 


r^i r^i r^/i 
Cz — C3 — C4 


1 1 0 n i a \ 
116.9 (4) 


P11 pin 1 1 1 nn 

Cll — C1U — hllUB 


1 nn 1 

iuy.2 


r^i r^i in 
Cz — C3 — tii 


12U.6 


ul n a pin ui nn 
hi 1 UA — C 1 U — rl 1 Ur> 


1 n"7 n 

iu/.y 


f^A r^l m 

C4 — C3 — Hi 


12U.6 


XT /I Pfl XTO 

JN4 — CV — JNZ 


1 1 n i t A\ 
11U.2 (4) 


Ml r^/r 

JN 1 — Co — C5 


1 1 n n i a \ 
llV.y (4) 


xt a pn on 

JN4 — cv — hiy 


1 i/i n 

124. y 


\r1 /^/r /^-7 

JN 1 — Co — C / 


111./ (3) 


XTT Pn 1 1(1 

jnz — cy — riy 


1 i/i n 

124. y 


/~*c r~**z f~*i 

C5 — Co — C7 


128.5 (4) 


PO XTT XTT 

C8 — N3 — N2 


1 ni n fc\ 

102.0 (5) 


C13— Cll— C12 


118.7(5) 


N3— C8— N4 


114.9 (5) 


C13— Cll— CIO 


120.4 (5) 


N3— C8— H8 


122.5 


C12— Cll— CIO 


120.9 (5) 


N4— C8— H8 


122.5 


02— CI— Ol 


126.7 (4) 


H2WA— 02W— H2WB 


137.0 


Symmetry codes: (i) -x, -y+3, -z. 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—R-A 

02W— H2WA02W" 0.85 2.15 2.920 (5) 151. 

02W— H2WB-02W m 0.85 1.96 2.807 (5) 179. 

OIW— HlWA-04 iv 0.83 1.93 2.746 (5) 168. 

OIW— H1WB-03 V 0.86 1.86 2.692 (5) 164. 
Symmetry codes: (ii) -x+2, -y+2, -z; (iii) -x+l, -y+2, -r, (iv) -x, y+V2, -z+1/2; (v) x+\,y, z. 
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